Survey and Evaluation of Heavy Metals, Nitrate and Nitrite Contamination in Vegetables in Xiamen's Market by 汤惠华 et al.




(1.厦门大学环境科学研究中心，福建 厦门       361005；
2.厦门市农产品质量安全检验测试中心，福建 厦门       361009；3.泉州师范学院生物系，福建 泉州       362000)









Survey and Evaluation of Heavy Metals, Nitrate and Nitrite Contamination in Vegetables in Xiamen's Market
TANG Hui-hua1,2，CHEN Xi-xiang1,3，YANG Tao2，HUANG Han-shui2，LU Chang-yi1,*
(1.Environmental Science Research Center, Xiamen University, Xiamen         361005, China；
2.Xiamen Agriculture Product Quality and Safety Testing Center, Xiamen         361009, China；
3.Department of Biology, Quanzhou Normal University, Quanzhou         362000, China)
Abstract ： The contents of heavy metal (Pd, Cd, As, Hg), nitrate and nitrite in vegetables from the markets and plant fields were
investigated in Xiamen. The vegetable samples supplied seasonally were collected during August 2004 and December 2005. 532
samples in 46 groups of vegetables were analyzed according to GB/T5009.11-17－1996 and GB/T 5009.33－2003 to evaluate
the status of the contamination. The results showed that the average contents are 0.0099, 0.083, 0.056, 0.003, 1090.3, 0.59 mg/
kg for Pb, Cd, As, Hg, NO3－, NO2－, respectively. According to national standards[1-2], the samples of standard exceeding lead
contents were found only in some limited vegetables. The potential trend of lead pollution was little. The contents of arsenic,
mercury and cadmium in the most samples were very low, the pollution hazards of these three heavy metals were not serious.
The prevalence of severe nitrate contamination was 36.5% in samples analyzed, the prevalence of heavy and medium nitrate
contamination was 20.2%, the prevalence of mild contamination was 43.3%. The content of nitrate in vegetables was ranked in
the following descent order, tender stem and leaf vegetables＞root and stem vegetables＞inflorescent vegetables＞melon
vegetables＞beans＞eggplant and fruit vegetables＞water plant vegetables. However the contents in diferent species differed
greatly. The nitrite in vegetables was comparably low.
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类别 蔬菜名 样品数
                   Cd                      Pb                      As                        Hg
均值 范围 均值 范围 均值 范围 均值 范围
甘蓝 31 0.009 0.001～0.051 0.110 0.002～0.390 0.054 0.001～0.131 0.002 0.001～0.008
大白菜 29 0.012 0.0007～0.054 0.043 0.006～0.180 0.0282 0.005～0.071 0.002 0.0005～0.005
空心菜 29 0.006 0.0005～0.017 0.059 0.010～0.180 0.049 0.004～0.151 0.002 0.0003～0.001
油菜 27 0.009 0.001～0.043 0.080 0.020～0.191 0.062 0.010～0.011 0.004 0.001～0.009
生菜 13 0.004 0.001～0.013 0.053 0.010～0.103 0.020 0.010～0.031 0.001 0.001～0.002
芥菜 12 0.009 0.004～0.018 0.093 0.010～0.270 0.050 0.010～0.081 0.004 0.001～0.006
西芹 8 0.018 0.001～0.071 0.121 0.030～0.200 �0.056 0.018～0.110 0.003 0.001～0.007
芹菜 7 0.007 0.001～0.013 0.064 0.010～0.120 0.035 0.005～0.060 0.003 0.002～0.006
菠菜 5 0.019 0.001～0.038 0.260 0.070～0.620 0.075 0.040～0.110 0.003 0.002～0.003
嫩茎叶 韭菜 �4 0.013 0.012～0.016 0.120 0.090～0.140 0.088 0.060～0.111 0.007 0.006～0.007
菜类 油麦菜 5 0.012 0.010～0.014 0.080 0.070～0.090 0.027 0.014～0.010 0.002 0.001～0.003
笋菜 5 0.003 0.002～0.004 0.080 0.074～0.082 0.060 0.052～0.062 ND /
春菜 5 �0.018 0.014～0.021 0.075 0.040～0.110 0.060 0.040～0.080 0.006 0.003～0.008
芥蓝 �5 0.018 0.012～0.022 0.181 0.120～0.211 0.111 0.091～0.142 ND /
观音菜 5 0.002 0.001～0.003 0.091 0.079～0.111 ND / ND /
人参菜 5 0.008 0.006～0.009 0.041 0.023～0.052 0.120 0.094～0.152 ND /
茼蒿 5 0.007 0.005～0.009 ND / 0.010 0.009～0.018 0.001 /
地瓜叶 5 ND / 0.261 0.219～0.292 ND / ND /
小松菜 5 0.015 0.012～0.019 0.091 0.078～0.098 0.050 0.026～0.091 0.002 0.0001～0.003
苋菜 5 0.016 0.014～0.019 0.071 0.062～0.091 0.020 0.011～0.026 ND /
花菜类
花椰菜 16 0.007 0.001～0.017 0.045 0.007～0.090 0.028 0.020～0.011 0.002 0.001～0.006
青花菜 9 0.011 0.004～0.021 0.079 0.005～0.200 0.058 0.020～0.090 0.003 0.001～0.006
根茎类
萝卜 9 0.019 0.002～0.036 0.150 0.020～0.400 0.048 0.020～0.120 0.004 0.001～0.007
胡萝卜 8 0.013 0.006～0.022 0.012 0.009～0.015 0.020 0.009～0.026 0.005 0.001～0.007
茄子 33 0.005 0.0002～0.038 0.038 0.006～0.100 0.045 0.001～0.110 0.002 0.0001～0.009
茄果类 辣椒 27 0.009 0.001～0.034 0.058 0.010～0.220 0.052 0.006～0.170 0.003 0.001～0.008
西红柿 14 0.008 0.001～0.021 0.062 0.020～0.111 0.074 0.008～0.210 0.002 0.001～0.006
黄瓜 33 0.005 0.0007～0.023 0.037 0.001～0.180 0.041 0.002～0.150 0.001 0.0001～0.005
苦瓜 16 0.009 0.0007～0.023 0.062 0.0002～0.210 0.044 0.006～0.110 0.003 0.0002～0.007
西葫芦 11 0.006 0.001～0.017 0.020 0.010～0.030 0.043 0.020～0.010 0.003 0.001～0.006
瓜类 丝瓜 7 0.008 0.006～0.011 0.042 0.010～0.060 0.027 0.006～0.081 0.002 0.001～0.005
佛手瓜 6 0.005 0.002～0.011 0.120 0.020～0.390 0.062 0.040～0.100 0.003 0.001～0.005
四季豆 23 0.010 0.001～0.033 0.079 0.020～0.120 0.170 0.030～0.300 0.002 0.001～0.008
鲜豆类 豇豆 20 0.007 0.001～0.018 0.037 0.009～0.070 0.055 0.004～0.029 0.003 0.001～0.006
豌豆 5 0.011 0.009～0.011 0.010 0.008～0.012 0.120 0.096～0.132 0.002 0.0006～0.005
水生 茭白 5 ND* / ND / 0.040 0.026～0.051 0.001 0.0007～0.003
表1    厦门市售不同品种蔬菜中重金属的含量* (mg/kg)
Table 1       Contents of heavy metals in different kinds of vegetables in Xiamen market (mg/kg)
注：* ND为未检出。均值和范围为有检出的蔬菜重金属含量，不含未检出部分。
Cd Pb As Hg
类别 样品数 限量标准           超标率(%)* 限量标准        超标率(%)* 限量标准          超标率(%)* 限量标准          超标率(%)*
(mg/kg) 50% 90% (mg/kg) 50% 90% (mg/kg) 50% 90% (mg/kg) 50% 90%
嫩茎叶菜类 215 0.2 0 0 0.3 4.2 1.4 0.5 0 0 0.01 6.1 0
花菜类 25 0.05 0 0 0.1 16.0 8.0 0.5 0 0 0.01 16.0 0
根茎类 17 0.1 0 0 0.1 29.4 17.6 0.5 0 0 0.01 41.2 0
茄果类 74 0.05 2.7 0 0.1 18.9 8.1 0.5 0 0 0.01 6.8 0
瓜类 73 0.05 0 0 0.1 17.8 10.9 0.5 0 0 0.01 4.1 0
鲜豆类 48 0.05 4.2 0 0.1 18.8 6.3 0.5 2.1 0 0.01 6.3 0
水生 5 0.05 0 0 0.1 0 0 0.5 0 0 0.01 0 0
表2    厦门市售不同品种蔬菜中重金属污染状况
Table 2      Heavy metals c ontamination in di fferent kinds of vegetables in Xiam en market
注：*分别达到标准限量的50%或90%的比率。
























                                     硝酸盐                                      亚硝酸盐
均值 范围 均值 范围
小白菜 29 2310.7 335.2～4295.3 0.48 0.07～2.06
甘蓝 15 629.4 83. 7～1219.2 0.30 0.13～0.57
芥菜 13 2053.0 441.8～3433.9 0.39 0.08～1.81
大白菜 12 1763.9 609.6～4149.1 0.31 0.08～0.83
芹菜 8 1713.8 94.9～4451.0 1.41 0.28～6.59
油菜 7 2138.4 749.0～3967.3 0.46 0.09～0.78
用菜 6 618.2 116.7～2230.7 0.47 0.23～1.06
菠菜 6 2824.1 2208.2～3497.7 0.63 0.26～1.41
韭菜 4 825.7 252.4～1168.0 2.30 0.84～4.09
嫩茎叶菜类 苋菜 4 1885.1 949.7～2494.1 4.44 0.75～13.72
笋菜 5 1179.5 644.6～1851.2 0.47 0.12～1.03
芥蓝 5 1802.2 1447.4～2156.9 0.32 0.18～0.46
银丝菜 5 1875.8 1317.6～2434.0 0.28 0.14～0.43
小松菜 5 3235.7 3232.7～3238.8 0.72 0.62～0.82
茼蒿 5 2086.7 2076.2～2089.4 0.34 0.25～0.39
娃娃菜 5 525.4 521.9～532.6 0.48 0.29～0.62
西洋菜 5 687.5 682.3～691.2 0.66 0.49～0.79
地瓜叶 5 2393.9 2391.1～2398.6 0.61 0.49～0.68
油麦菜 5 724.3 721.1～736.9 0.19 0.11～0.26
千宝菜 5 4529.2 4521.6～4536.2 0.42 0.26～0.52
花菜类 花椰菜 10 237.1 83.0～614.1 0.39 0.10～1.24
青花菜 5 416.2 71.1～685.5 0.54 0.20～1.20
萝卜 5 936.1 436.1～1569.2 0.39 0.19～0.54
根茎类
胡萝卜 5 352.1 145.2～506.5 0.28 0.14～0.40
马铃薯 5 334.9 126.9～339.2 0.45 0.24～0.62
青苤兰 5 1053.4 1026.4～1059.8 0.56 0.38～0.69
茄子 18 250.1 96.9～479.4 0.38 0.11～0.99
茄果类
辣椒 15 177.9 23.1～615.2 0.24 0.06～0.65
西红柿 13 57.5 15.0～145.7 0.16 0.02～0.47
黄秋葵 5 91.6 45.9～120.6 0.71 0.59～0.96
黄瓜 9 185.5 22.0～507.6 0.18 0.06～0.43
瓜类
苦瓜 5 511.1 159.3～994.3 0.31 0.06～0.55
丝瓜 5 241.6 131.4～413.2 0.31 0.14～0.52
西葫芦 5 205.3 89.6～253.4 0.43 0.29～0.69
豇豆 19 151.2 65.9～260.8 0.42 0.06～2.23
鲜豆类 四季豆 5 299.9 233.6～337.4 0.28 0.14～0.50
豌豆 5 67.1 20.0～92.1 0.33 0.06～0.71
水生蔬菜类 莲藕 5 58.8 45.6～62.8 0.34 0.26～0.61
表3    厦门市售不同品种蔬菜中硝酸盐和亚硝酸盐含量(mg/kg)
Table 3      Contents of nitrate and nitrite in different kinds of vegetables in Xiamen market (mg/kg)
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Determination of Sudan I～IV in Capsicum Foods with UV Detecter and
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Abstract ：Objective: This study established a method based on high performance liquid chromatography (HPLC) with solid
phase extraction for determining Sudan I～IV in food. Methods: The Sudan I～IV were extracted with N-hexane and purified with
FLORISIL solid phase extraction from food, and separated on a C18 column with 5% water of acetonitrile solution as the mobile
phase, and detected at 229 nm. Results: The calibration curves of Sudan I～IV show good linearity in the different ranges
0.625～2000 ng (R2=1), 2.5～2000 ng (R2=1), 5～2000 ng (R2=0.9989) and 5～2000 ng (R2=0.9990) respectively. The detection
limits of Sudan I～IV are 1.88, 2.5, 6.25 and 10μg/kg, respectively. The standard recovery rates of Sudan I～IV are 100.76%,
100.20%, 99.86% and 100.09%, respectively. The paprica application of sample recovery rates are 102.14%, 103.69%,
96.36% and 101.93%, respectively. The capsicol application sample recovery rates are 97.03%, 100.81%, 94.53% and 99.31%,
收稿日期：2006-08-16                                    *通讯作者
基金项目：长春市科学技术局资助项目(05SF15)
作者简介：李吉平(1964-)，男，副教授，研究方向为动物性食品安全。
[20] 杜应琼, 王富华, 李乃坚, 等. 广东省蔬菜硝酸盐含量的调查与分析
[J]. 生态环境, 2004, 13(1): 19-22.
[21] 庞荣丽, 方金豹, 袁国军, 等. 郑州市主要蔬菜和水果硝酸盐污染状
况调查[J]. 中国农学通报, 2006, 22(2): 297-300.
[22] 封锦芳, 李敬光, 吴永宁, 等. 北京市蔬菜硝酸盐和亚硝酸盐污染状
况评价[J]. 中国食品卫生杂志, 2004, 16(5): 400-403.
